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TABLE 3.3    Estimates of Annual Net Carbon Flux between Terrestrial
Ecosystems and the Atmosphere in or about

Author_________________________1015 g of C/yr

Adams et al., 1977                              0.4 to 4

Bolin, 1977                                             0.4 to 1.6

Revelle and Munk, 1977                     1.6

Wongf 1978                                               1.9

Woodwell et al., 1978                       4 to 8

Hampicke, 1979                                      1.5 to 4.5

Seiler and Crutzen, 1980               -2.0 to 2.0

Brown and Lugo, 1981                       -1,0 to 0.5

Moore et al., 1981                              2.2 to 4.7

Olson, 1982                                            0.5 to 2.0

Houghton et al., 1983                        1.8 to 4.7

^Positive values indicate net release to the atmosphere. Full
citations in references.

perate and boreal zones. There are significant areas of forests
remaining, however, in tropical Africa and in Southeast Asia,

There have been numerous attempts over the past decade to estimate
the current annual net carbon flux between terrestrial ecosystems and
the atmosphere. Estimates, summarized by Clark et al. (1982), range
from a,net absorption of 2.0 Gt of C to a net release of 20 Gt of C per
year. Table 3.3 presents a selection of recent estimates. All the
estimates suffer from a lack of persuasive detail as to rates of defor-
estation in key areas. The estimates differ in large part because they
have treated different segments of the problem. When corrected to a
common basis, the recent estimates converge considerably (Woodwell et
al., 1982).

The most important advances in these analyses have come through
recognition that sufficient information is available to allow
prediction of the details of changes in forested areas if the time of
(a) harvest or (b) transformation to agricultural or grazing land is
known. A forest that is harvested by clearcutting and allowed to
recover, for example, follows a predictable pattern of successional
development. The observation that disturbance occurred is the critical
point: the sequel is predictable. Similarly, a forest transformed to
pasture or to row-crop agriculture loses its carbon stock predictably.
If agriculture is abandoned, the forest recovers, again at predictable
rates. Precision in the total inventory of carbon is less important
than the evidence of change in the inventory. The evidence of change
is abrupt and discontinuous, namely, the harvest of a forest or the
abandonment of agriculture.

Evidence on changes in land use can be accumulated, tabulated, and
summed in a model to offer an estimate at any time of the trends in